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Abstract: This study aims to examine effects of testing conditions on shear strength characteristics of unsaturated soil. 
Triaxial compression tests were conducted on a silt sample under three conditions: 1) undrained water and constant 
volume, 2) undrained water and undrained air, and 3) drained water and drained air. Results showed that the Fredlund et 
al.’s equation for the shear strength would not be successfully applied to explain the results from triaxial tests; and 
therefore the equation was modified by replacing the net normal stress, σnet, with Bishop’s effective stress. The modified 
equation gave an explanation why the cohesion intercept in the τ-σnet diagram is not a linear function of the suction. 
 






























































σ3netc sc 試験条件 σ3netf sf qf 
D 51  78 112 
Uair 57  60 172 50kPa 
CV 43  54 150 
150kPa 
80kPa 
CV 192  0  261 
注：上面はすべて排水で，底面は，D 試験で

















































































































31 σ+σ=q  
を，横軸には Bishop の有効応力[6]に基づくパラ
メータ 
































































































φ′+φ′= cossin Fnetff bpq  
ここに， 















試験の bFと sfの関係を示した．図の bBについて















Bishop の有効応力 σ´B は次式で定義される[6]． 
sχ+σ=σ′ netB  









Bnetff tan b+′= φστ  
ここに， 
( ) cSsb b ′++′= BfrfB tantan φφ  
式(11)を qfおよび pnetfで表すと， 
φφ ′+′= cossin Bnetff bpq  
式(6)と式(13)を比べると 
bF =bB 
であることが分かる．即ち，bB も図 6 の破壊包
絡線の切片である．しかし，式(12)より bB は sf 
のみでなく Srf の関数でもある．このことは，先
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